I N PREVIOUS WORK it was shown that the intravenous injection of 0.2-0.3 mg/kg of sodium cyanide produces a two-to threefold increase in blood flow of the central nervous system (CNS), which probably corresponds to a similar increase in oxygen consumption (I ). This was surprising in view of the well-known depressive action of cyanhidric acid (2) and high concentrations of cyanide (2-6) upon respiration.
On the supposition that the cyanide is diluted only in the blood, an injection of 0.2 mg/kg would yield a concentration of about 2 pg/ml. This would be the maximum concentration, probably never attained by the tissues. Therefore, it was decided to study the effect of different cyanide concentrations upon tissue respiration.
METHOD
The experiments were performed on 120 albino rats; 12 were anesthetized with 40 mg/kg pentobarbital, the rest were killed by rapid decapitation, carefully performed so as to prevent injuries to the brain. The brain, liver, or kidney was removed, washed with cold Krebs solution, and sliced. All the slices were weighed, some were placed in Warburg flasks and others were left to obtain the dry weight.
The oxygen consumption determinations were made in an automatic Warburg apparatus, following the method described by Umbreit, Burris, and Staufer (7). The system was filled with pure oxygen and readings were taken every 15 min.
The oxygen consumption of brain slices was determined under three different conditions: a) brain of decapitated animals with 0.1 % glucose added to the medium; b) same as a but without glucose; and c) brain from anesthetized animals with o. I % glucose added to the medium.
The liver and kidney were removed only from decapitated animals. For each tissue and each condition, a series of [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] control observations and g-1 7
determinations with each cyanide concentration were made. The average Qoz for each series was statistically compared with the control series using the t test. Only a P < 0.01 was considered to be significant. In the brain determinations of groups a and c, cyanide was added to the central well at the concentrations calculated by Krebs (8) to avoid HCN distillation.
Part of the liver determinations were made in this way and part of them by placing the same cyanide concentration in the For comparison between the results obtained in vivo (I) and in vitro (present paper) it was assumed that the higher concentration produced by an intravenous injection results from the dilution of cyanide only in the blood (the amount of blood was taken as I o % of body weight).
From this blood concentration each tissue will take up cyanide according to its affinity. Therefore, to obtain the in vitro condition most similar to the in vivo initial condition after an injection of 0.2 mg/kg, the tissues were exposed to a concentration of 2 pg/ml. (Tables I and 2 ). In liver, 0.2 pg/ml produced a statistically significant increase of 40 % in the oxygen consumption.
The other two concentrations did not produce any significant modification.
The concentration of 5 ,ug/ml significantly decreased the average oxygen consumption of brain slices, but did not affect that of liver or kidney. Only IO pg/ml decreased the Qo2 of the three tissues. The concentration of 50 pg/ml was tried in kidney where it produced an 80 % reduction in the oxygen consumption, as reported by other authors (3) (4) (5) (6) .
The oxygen consumption of brain slices was higher when o. I % glucose was added to the Krebs solution than when no substrate was available for the tissue. In the absence of glucose, the Qo2 decreased continuously, reaching a value of about 50 % of the initial Qoz during the second hour of observation.
When glucose was added, the Qo2 remained fairly constant during the 2 hr of observation (Fig. I In brain without glucose, the Qoz was better maintained when 0.2 ,ug/ml of cyanide was added to the medium as compared with the controls. The difference after 2 hr is 80 %, and highly significant statistically. Moreover, the depressive effect of the higher concentrations, 5 and IO pg/ml, becomes negligible after 2 hr (Fig. I) . The same is true for the liver slices but not for 
DISCUSSION
The results of the present study would indicate that the postulated increase in oxygen consumption of the CNS produced by 0.2 mg/kg of cyanide in vivo (I) cannot be attributed to a direct effect of cyanide on nerve tissue respiration.
As was shown, the oxygen consumption of brain slices was not significantly modified even at the higher concentration that this amount of cyanide would produce in the blood. The increase in oxygen consumption of brain slices at low concentrations, besides not being statistically significant, would be too small to account for the rather large effect that seems to be produced in vivo. Moreover, Clemedson et al. (9) observed that the cyanide concentration in most tissues was less than in the blood, except for large blood vessels, stomach, salivary and thyroid glands, where cyanide was differentially accumulated.
Therefore, such dosage of cyanide should not produce histotoxic hypoxia in the CNS. These observations further support the hypothesis that the reduction of cortical after discharges and the suppression of salivary and motor conditional reflexes, described in previous studies (I o, I I ), are the result of a physiological inhibition originated by chemoreceptor signals rather than of a metabolic impairment of the brain.
